Summary Patients with advanced solid malignancies were enrolled to an open-label, single-arm, dose-escalation study, in which CRLX101 was administered intravenously over 60 min among two dosing schedules, initially weekly at 6, 12, and 18 mg/m 2 and later bi-weekly at 12, 15, and 18 mg/m 2 . The maximum tolerated dose (MTD) was determined at 15 mg/m 2 bi-weekly, and an expansion phase 2a study was completed.
common grade 3/4 adverse events were neutropenia and fatigue. Evidence of systemic plasma exposure to both the polymer-conjugated and unconjugated CPT was observed in all treated patients. Mean elimination unconjugated CPT T max values ranged from 17.7 to 24.5 h, and maximum plasma concentrations and areas under the curve were generally proportional to dose for both polymer-conjugated and unconjugated CPT. Best overall response was stable disease in 28 patients (64 %) treated at the MTD and 16 (73 %) of a subset of NSCLC patients. Median progression-free survival (PFS) for patients treated at the MTD was 3.7 months and for the subset of NSCLC patients was 4.4 months. These combined phase 1/2a data demonstrate encouraging safety, pharmacokinetic, and efficacy results. Multinational phase 2 clinical development of CRLX101 across multiple tumor types is ongoing.
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Translational relevance
Selective delivery of cytotoxic chemotherapy with minimization of toxicity remains an overarching goal of cancer therapeutics. Camptothecin (CPT) exerts potent anti-cancer activity through the inhibition of topoisomerase I (Topo 1) and hypoxia-inducible factor 1, alpha subunit (HIF-1α) [1] . Hemorrhagic cystitis and severe bone-marrow suppression has limited the use of CPT to its chemical derivatives irinotecan and topotecan. We report here a first in-human phase 1/2a trial of CRLX101, formerly IT-101, (Cerulean Pharma, Inc., Cambridge, MA). Preclinical studies demonstrate that nanoparticles exhibit less rapid renal clearance than CPT and prolonged plasma half-life compared with CPT derivatives [2] . We conducted exploratory pharmacodynamic analyses in ovarian cancer cells isolated from a patient with malignant ascites which demonstrated a decrease in Topo 1 activity following treatment. On-treatment tumor biopsies were obtained for confocal immunofluorescence microscopy and these exhibited preferential nanoparticle and CPT uptake similar to xenograft models.
Introduction
Camptothecin derivatives such as irinotecan (Camptosar®, Pfizer Inc, New York, NY) and topotecan (Hycamtin®, GlaxoSmithKline, Research Triangle Park, NC) demonstrate clinical utility for the treatment of advanced solid tumors. Binding of CPT to its primary target, the Topo 1-DNA cleavage complex, inhibits Topo 1-mediated unwinding and subsequent DNA repair [3] . Exposure of cancer cells to CPT leads to replication-mediated accumulation of DNA double-strand breaks and apoptosis [4, 5] . However, interaction of CPT with DNA is non-covalent and reverses within minutes of drug removal. More recently, CPT and prolonged low-dose topotecan have been shown to induce topoisomeraseindependent down-regulation of HIF-1α that is associated with angiogenesis, metastasis, and resistance to VEGF inhibition [6, 7] . Both mechanisms of action have important pharmacologic implications that favor sustained exposure of tumors to active concentrations of these compounds. However, both CPT derivatives are associated with considerable toxicity, including diarrhea and myelosuppression.
CRLX101 is a dynamically tumor targeted nanopharmaceutical that contains a cyclodextrin-containing polymer (CDP) conjugated to camptothecin (CPT) that selfassembles into 30 to 40-nm diameter nanoparticles ( Fig. 1 ) [1, 2, [8] [9] [10] [11] [12] [13] [14] [15] . Conjugation of CPT to CDP increases its solubility by roughly 3 orders of magnitude and prevents inactivation through spontaneous lactone ring opening, which can occur rapidly at physiologic pH [9] . In preclinical studies, systemically administered CRLX101 circulated and distributed as intact nanoparticles demonstrated less rapid renal clearance than CPT, and had a prolonged plasma halflife compared with small-molecule CPT analogues [1, 2, 10, 14] . Similarly, in human tumor xenograft models, intact CRLX101 nanoparticles and sustained levels of CPT localize preferentially to tumor cells [1, 2, 10, 14] . It is hypothesized that selective targeting of tumor cells by CRLX101 occurs because of the enhanced permeability of tumor neovasculature compared with normal tissue [16] . Prolonged release of active CPT from CRLX101 nanoparticles, resulting in extended Topo 1 and HIF-1α inhibition, and increased antitumor activity compared with irinotecan and topotecan, has been reported in a variety of tumor tissues and multiple human tumor xenograft models (lymphoma, breast, ovarian, lung, and colon) [1, 2, 8, [10] [11] [12] [13] [14] .
Patients and methods

Patients
Patients ≥ 18 years old with histologically or cytologically confirmed metastatic or unresectable solid tumor malignancies, refractory to standard therapy, or for which no standard curative therapy is available were eligible. Additional eligibility requirements included Eastern Cooperative Oncology Group (ECOG) performance status ≤2, acceptable organ and bone marrow function, no evidence of clinically significant cardiac conduction abnormalities or ischemia, and cardiac ejection fraction ≥ 45 %. Previous chemotherapy, radiotherapy, or other investigational therapy needed to be completed at least 4 weeks prior to treatment. Patients who received prior treatment with a Topo 1 inhibitor or high-dose chemotherapy with autologous stem-cell transplantation were not eligible.
The study was approved by the institutional review board or ethics committee at each participating center escalations starting at 6 mg/m 2 were implemented using an accelerated Simon design with a modified Fibonacci dose escalation schema [17] . No intrapatient dose escalation was permitted. Based on PK data suggesting that a biweekly dosing schedule would be better tolerated, the Day 8 infusion was eliminated per protocol amendment. Dose escalation continued at 12 mg/m 2 with every other week dosing on Days 1 and 15 of a 28-day cycle.
Dose-limiting toxicity (DLT) was defined as any treatmentemergent related adverse event (AE) that occurred during the first cycle and included any combination of the following: grade ≥ 3 non-hematologic toxicity with the exclusion of alopecia; absolute neutrophil count (ANC) ≤500 cells/uL without growth factor support; or any febrile neutropenia with ANC ≤500 cells/uL; platelet count ≤ 50,000 cells/uL without transfusion; hemoglobin <8 g/dL or other persisting toxicity of any grade delaying treatment by ≥ 14 days. The MTD was defined as the highest administered dose at which ≤1 of 6 patients in a dose group experienced a drug-related DLT during Cycle 1.
Patients who experienced severe or life-threatening nonhematologic toxicity at any time during the study were discontinued. Patients who experienced a non-lifethreatening, rapidly resolving, non-hematologic toxicity, or any hematologic toxicity were dose de-escalated to a lower dose at their subsequent treatment visit. Treatment was delayed for patients who experienced grade ≥ 2 nonhematologic toxicity except for grade 2 fatigue or anorexia.
The protocol was amended so that after determination of the MTD, additional patients would be enrolled in the phase 2a MTD expansion cohort, with a focused selection of cancers that historically have demonstrated sensitivity to topoisomerase I inhibitors, including a minimum of 12 patients with non-small cell lung cancer (NSCLC). In the phase 2a cohort, CRLX101 treatment continued until disease progression (determined by Response Evaluation Criteria in Solid Tumors, RECIST version 1.0) [18] , patient withdrawal, excessive toxicity, or AE delaying treatment for 28 days or resulting in death. Patients continuing CRLX101 treatment also received additional supportive care including: 1 l of clinically suitable intravenous hydration both pre-and post-treatment to minimize risk of cystitis; and pre-treatment anti-inflammatory medications including corticosteroid, antihistamine, and H2 antagonist to minimize risk of hypersensitivity reaction.
Assessments
Whole blood samples (5 mL) were collected from patients on days 1, 8, and 15 of Cycle 1 for assessment of polymerconjugated and unconjugated CPT plasma pharmacokinetics. CRLX101 plasma concentration versus time data were analyzed using the WinNonlin, version 5. Safety evaluations were conducted at baseline and prior to each dose. All patients had a complete blood count with differential and serum chemistries evaluated. Urinalysis was completed at baseline and at the start of each cycle. During the study per a protocol amendment, an additional urinalysis time point was added, prior to the Day 15 dose of each cycle. AEs were graded according to National Cancer Institute Common Terminology Criteria for Adverse Events version (CTCAE) 3.0. Baseline radiographic CT scans were obtained and patients were evaluated for tumor response based on RECIST criteria version 1.0 every 2 cycles (8 weeks). The overall best tumor response was recorded from the start of treatment until disease progression, taking as reference for tumor progression the smallest measurements recorded since the treatment started.
To be assigned a best tumor response status of partial (PR) or complete response (CR), confirmation was required with a repeat scan performed no less than 4 weeks after the criteria for response was first met. In the case of stable disease (SD), follow-up measurements must have met the SD criteria at least once after study entry at a minimum interval of 8 weeks.
Exploratory analyses
As part of the initial study consent, patients were given the opportunity to consent to an optional tumor biopsy for exploratory analyses. Tissue was only collected if deemed feasible and of minimal risk to the patient. Ascites fluid from a patient with ovarian cancer was collected before treatment and 2 days following treatment with 6 mg/m 2 CRLX101. Formalin fixed cells were paraffin embedded, and immunohistochemical staining was performed on 5-μm thick sections using an anti-Topo 1 rabbit polyclonal antibody (Abcam, Cambridge, MA). Lysates containing total cellular protein from frozen ascites cells [19] were used to determine the catalytic activity of Topo 1 (TopoGEN, Port Orange, FL) following the manufacturer's instructions.
Confocal fluorescence microscopy
Detection of CRLX101 and CPT was assessed using fixed and sectioned (10 μM) tumor samples stained with polyethyleneglycolylated (PEGylated) and adamantanemodified gold nanoparticles (Au-PEG-AD) and mounted with Mowiol 4-88 and glycerol, as described previously for animal tissues [14] . Confocal scanning fluorescence microscopy was used to detect both Au-PEG-AD-stained CRLX101 and CPT (which has natural fluorescence).
Results
Patient demographics
From June 2006 to April 2010, the phase 1 portion of the study enrolled 24 patients; and from April 2010 to January 2011, the phase 2a portion enrolled 38 patients for a total of 62 patients (median age 63 years; range, 39-79 years). The demographic and clinical characteristics were similar among the phase 1 and phase 2a patients and between those treated at MTD and those at other dose levels ( Table 1 ). All 62 patients were included in the safety population with 44 patients receiving the MTD. Sixty patients were included in the pharmacokinetic analysis. A total of 22 patients with NSCLC were enrolled in the MTD dose group and are presented below as a subset. Subsequent to a protocol amendment, 27 of the 62 patients received the additional supportive care of pre-and post-treatment IV hydration. Mean duration on treatment was 109 days (111 days in the MTD group) with a median duration of 62 days (99 days in the MTD group). Mean number of cycles completed was 4, with median of 3 cycles overall (4 cycles in the MTD group). During the study, 54 (87 %) patients had at least one post-treatment scan and were considered evaluable for tumor response and progression-free survival by RECIST v1.0. The primary reason for discontinuation from the study was progressive disease in 39 of the 62 patients as evidenced by increase in tumor size or tumor markers (CA19-9). Patient disposition is summarized in Table 2 .
Dose-limiting toxicities and maximum tolerated dose
In Cycle 1 during dose escalation, a total of 3 patients experienced DLTs, two in the weekly 18 mg/m 2 dose cohort and one patient in the biweekly 18 mg/m 2 dose cohort. In the weekly 18 mg/m 2 dose this included: a patient with relapsed metastatic breast cancer, with metastatic disease to liver, lung, and bone, heavily pretreated with 6 prior therapies, developed grade 4 neutropenia accompanied by grade 4 thrombocytopenia and was discontinued from study. The second DLT occurred in a patient with advanced stage NSCLC, heavily pretreated with 4 prior therapies, who developed grade 3 anemia, neutropenia, and leukopenia, and continued treatment with a dose reduction to 9 mg/m 2 . In the bi-weekly dosing cohort, a patient with advanced pancreatic cancer with metastatic disease to the lungs and heavily pretreated with 5 prior therapies, experienced grade 4 thrombocytopenia and continued treatment with an initial dose reduction to 15 mg/m 2 and subsequent second dose reduction to 12 mg/m 2 . These hematologic events were not unexpected for this study drug.
Based on these dose ranging studies, the MTD and recommended phase 2 dose (RP2D) of CRLX101 was determined to be 15 mg/m 2 administered bi-weekly by intravenous infusion, and a phase 2a expansion cohort was added. A total of 44 patients (6 in phase 1, 38 in phase 2a) received CRLX101 at the MTD of 15 mg/m 2 bi-weekly.
Safety profile
The most common treatment-emergent related AEs (≥15 %) of any grade overall were fatigue (n =23), cystitis (n = 17), anemia (n = 16), neutropenia (n =13), nausea (n=12), dysuria (n=11), hematuria (n=11) and leukopenia (n=10). Grade 3/4 related AEs occurring in multiple patients included neutropenia (n=12), fatigue (n=7), leukopenia (n=4), thrombocytopenia (n=4), anemia (n = 3), dehydration (n = 2) and hematuria (n =2). Grade 3/4 related AEs associated with the bladder included cystitis, hemorrhagic cystitis, and dysuria (n=1 each). Grade 3/4 related AEs at time of infusion included hypersensitivity, infusion-related reaction and cytokine release syndrome (n = 1 each). Other grade 3/4 related AEs included pelvic pain, penile pain, dyspnea, acute respiratory distress and rash (n=1 each). Related treatment-emergent AEs occurring in ≥5 % are summarized in Table 3 . Among the 44 patients receiving the MTD, the most common treatment-emergent related grade 3/4 AEs occurring in ≥ 5 % of patients were neutropenia (n=7) and fatigue (n=4). Four treatment-emergent serious AEs considered related to study drug were observed among 5 (11 %) patients treated at the MTD: grade 2 hypotension accompanied by a grade 2 pyrexia; grade 3 acute respiratory distress syndrome (ARDS) resulting in dose interruption; grade 3 cytokine release syndrome resulting in study drug discontinuation; and two serious AEs for cystitis, one reported as grade 2 accompanied by grade 3 dehydration and another reported as grade 3 accompanied by grade 3 hematuria. Both serious AEs with cystitis symptoms occurred in patients receiving pre-medication and pre-hydration after multiple cycles 
6 (1) 8 (1) 16 ( 2 (2) 7 (6) 8 (7) 13 ( of study drug, the first on post-treatment Day 11 during Cycle 9, and the other on post-treatment Day 10 during Cycle 11; both resulted in a dose delay and dose reduction to 12 mg/m 2 . Among all treated patients, 31 experienced a total of 50 dose delays secondary to AEs and 8 patients experienced a total of 9 AE-related dose reductions. Of note here, however, is that of the 31 patients with dose delays, only 21 of these patients were in the MTD group, and of these, only 8 of the 21 occurred as the result of severe (grade 3 or 4) AEs that were at least possibly related to CRLX101. Sixteen (26 %) patients overall, 11 treated in the MTD and 5 in non-MTD dosing cohorts, discontinued from the study due to an adverse event, of which 4 in the MTD and 4 in non-MTD dosing cohorts were related to study drug. Two of the 4 discontinuations in the MTD group were the result of infusion reactions which occurred prior to a protocol amendment which instituted the administration of premedications for potential hypersensitivity reactions.
Pharmacokinetic analyses
Evidence of systemic plasma exposure to both polymerconjugated and unconjugated CPT was observed in all treated patients (Fig. 2) . Polymer-conjugated CPT plasma concentrations increased sharply following IV infusion of CRLX101 with mean C max values ranging from 3580 to Polymer-conjugated and unconjugated CPT exposure (as assessed by mean C max and AUC all ) increased in a doserelated fashion over the 6 to 15 mg/m 2 dose range. Only polymer-unconjugated CPT exposure further increased over the 15 to 18 mg/m2 dose range. Across the full dose range, observed increases in C max and AUC all were reasonably proportional to dose for polymer-conjugated and polymerunconjugated CPT. Comparison of polymer-conjugated to unconjugated CPT exposure (as assessed by AUC all ) revealed an~11-fold increase in conjugated CPT exposure relative to unconjugated CPT suggesting selective release of CPT payload in tumor cells (Fig. 3) .
Mean clearance and volume of distribution values for the conjugated CPT over the dose range evaluated were doseindependent and ranged from 0.0914 to 0.132 L/h and 2.33 to 4.63 L; respectively. Volume of distribution values for the conjugated CPT suggests this material was retained within the vasculature and highly perfused tissues. A summary of pharmacokinetic parameters for CRLX101 is shown in Table 4 .
Excretion
Urinary excretion across patients was variable with a mean of 21 % of the total administered dose of CRLX101 excreted as CPT in the urine within the first 48 h (Fig. 4) . The majority of excreted CPT was in the polymer-conjugated form with a mean value of 16.2 % of the total administered dose of CRLX101 compared to an unconjugated mean value of 4.4 % of the total administered dose of CRLX101. Considerable time dependency on urinary excretion of the polymerconjugated CPT was observed with the majority excreted during the initial 24 h, followed by a noteworthy decline in the 24-to 48-h collection period. In addition, a subset of patients who performed a 0-8 h urine collection revealed the majority of the conjugated CPT was cleared during the first 8 h following dosing. Urinary clearance of unconjugated CPT was notably higher than that for polymer-conjugated CPT over all observation periods. Urinary clearance of unconjugated CPT in the first 48 h post administration was independent of dose or creatinine clearance.
The majority of patients receiving CRLX101 at 15 mg/ m 2 or 18 mg/m 2 on a bi-weekly schedule demonstrated measureable levels of unconjugated CPT in plasma at 14 days post administration; however, these values represent less than 3.1 % of the respective mean C max values for each dose level. The lower dose group (12 mg/m 2 ) on a bi-weekly schedule did not have any measurable levels of unconjugated CPT in their plasma by 14 days post administration. These results indicate that in order to avoid significant carry-over of unconjugated plasma CPT from one dose to the next, a dosing interval greater than 1 week is required. No polymer-conjugated CPT was detectable in plasma at 14 days post administration of CRLX101 for the 18 mg/m 2 , 15 mg/m 2 , or 12 mg/m 2 dose groups on a bi-weekly schedule during the dose escalation phase.
Efficacy
Median progression free survival (PFS) for patients treated at the MTD was 3.7 months ( Table 5 ). The best response per RECIST v1.0 criteria reported by the Investigators was stable disease (SD) in 28 patients (64 %) treated at MTD of which 15 (34 %) had confirmed stable disease at subsequent evaluations. Six patients went on to receive > 6 months of treatment with CRLX101, of which one patient with pancreatic cancer with liver and lung metastases experienced stable disease and received a total of 24 cycles of CRLX101 at 6 mg/m 2 weekly dosing prior to discontinuing for progressive disease (Fig. 5) . In a subset of 22 patients with NSCLC median PFS was 4.4 months (4.8 months among patients with nonSquamous histology only), with stable disease reported in 16 patients (73 %) of which 8 had confirmed stable disease at subsequent evaluations.
Exploratory pharmacodynamic analyses
Ascites cells were collected from one patient with ovarian cancer receiving weekly 6 mg/m 2 CRLX101 before treatment and on Days 2 and 25 after treatment. Additionally, polymer-conjugated CPT and unconjugated CPT were assessed in ascites fluid pretreatment and on Day 2. Concentrations detected at Day 2 were 47 μg/L for polymerconjugated CPT and 20 μg/L for unconjugated CPT. Immunohistochemical analyses revealed a 30 % decrease in Topo 1 staining in the nucleus of ovarian cancer cells isolated from ascites fluid 2 days following treatment compared with pretreatment levels (Fig. 6 a,b) . Topo 1 unwinding activity in tumor cells was lower on Day 2 following treatment compared with activity prior to treatment or on Day 25 following treatment (Fig. 6c) .
Correlative studies of CRLX101 and CPT in tumor tissue biopsies Tumor biopsies from a patient with triple-negative breast cancer receiving biweekly 15 mg/m2 CRLX101 were obtained prior to treatment and on Cycle 1 Day 14. CRLX101 nanoparticles, detected via fluorescence of Au-PEG-AD-modified nanoparticle staining and unconjugated CPT detected via its natural fluorescence were observed in post-treatment, but not pretreatment tumor tissue (Fig. 6d) .
Discussion
Early clinical trials with Camptothecin (CPT) demonstrated a high incidence of hemorrhagic cystitis and severe bone-marrow suppression [20, 21] . Severe bladder toxicity was attributed to the high urinary excretion of the inactive carboxylate form of CPT and its subsequent conversion to the active lactone form under acidic conditions found in urine. These factors led to discontinuation of the drug's development despite signals of strong antitumor activity. Subsequently, derivatives of CPT were synthesized to address these safety issues and two less potent small-molecule analogues (topotecan and irinotecan) are currently approved for use across multiple indications. While these compounds achieve notable improvements over CPT, these are still not well tolerated and there exists continued need for the improved differential tumor delivery and decreased systemic exposure and associated toxicity of Topo 1 inhibitors [3, 22, 23] . CRLX101 consists of 30 to 40-nm diameter nanoparticles with a near-neutral surface charge and high solubility. These properties enable this nanopharmaceutical to achieve extended circulation times that minimize single-pass renal clearance and allow preferential accumulation in tumor tissues presumably due to increased permeability of tumor neo-vasculature. CRLX101 achieves prolonged intratumoral release of active CPT from nanoparticles while residing intracellularly [1, 2, 12] . Across multiple preclinical animal models, CRLX101 demonstrates strong activity compared to small-molecule analogues of CPT and has been combined successfully with multiple agents [1, 2, [9] [10] [11] [12] [13] [14] . Furthermore, the ability of the carrier molecule to deliver CPT directly into tumor cells greatly decreases CPT systemic exposure and associated toxicity. This first-in-human combined phase 1/2a study assessed the tolerability, safety profile, and PK of CRLX101 in patients with advanced solid tumor malignancies. Of note here is the heavily pre-treated nature of this patient population with an average of 3.5 prior regimens of therapy. Following dose-escalation in phase 1, an MTD/RP2D and dosing schedule were identified and a phase 2a dose expansion study in 38 patients was completed. In the combined phase 1/2a study presented here, 62 patients were treated, including 44 patients treated at the MTD of 15 mg/m 2 biweekly dosing, with the finding that bi-weekly dosing appears to be well-tolerated and the cyclodextrin backbone does not appear to contribute to toxicity. Six patients received long-term treatment (>6 months), with one patient on study up to 22 months with no evidence of incremental toxicity, further demonstrating the favorable long-term safety profile of this drug with mitigation of well-characterized CPT associated toxicities such as cystitis. PK studies presented here reveal exposure that is generally proportional to dose and prolonged plasma exposure that is heavily weighted to nanoparticle-conjugated CPT.
With regard to this study's secondary objective of assessing preliminary signals of efficacy, we are encouraged by the 6 patients in this study who received >6 months of treatment with CRLX101 as well as by the subset of 22 patients with NSCLC among whom median PFS of 4.4 months (4.8 months among patients with nonSquamous histology only) was observed. We take note here of a recent ASCO reference [24] to a 0 % response rate in 4th line NSCLC and beyond.
As described in the background section of this manuscript, CRLX101 exploits the pores and fenestrations of tumor neo-vasculature in order to selectively deliver its cytotoxic payload to cancer cells. For this reason, it is anticipated that the drug's primary activity occurs along the vascular periphery of tumors. Drug effect in this manner is hypothesized to manifest itself most readily in the type of long term disease stabilization investigators observed in this phase 2a study. For these reasons, follow-up clinical trials evaluating CRLX101 have been designed around overall survival and progression free survival endpoints.
We further take note of mounting evidence suggesting that the pharmacology of Topo 1 inhibitors is both concentration and schedule-dependent. Specifically, preclinical and clinical data demonstrate improved activity of these agents when lower doses are administered more frequently [6, 23, 25] . These data suggest that prolonged exposure of cancer cells to CPT is required in order to allow cellular replication and transcription machinery sufficient time to convert reversible complexes into permanent DNA damage [26] . Furthermore, topo-1-mediated inhibition of HIF-1α, which is associated with both drug resistance and more aggressive cancer phenotypes, appears to be triggered only with prolonged, metronomic dosing schedules of Topo 1 inhibitors [6, 27] . For these reasons, the sustained intratumoral release of CPT from CRLX101 suggested by PK data presented here is particularly encouraging [2, 12] . A study evaluating the combination of CRLX101 and the VEGF-A monoclonal antibody, bevacizumab, (Avastin®, Genentech/Roche, San Francisco, CA) in renal cell carcinoma is currently enrolling patients and it is hypothesized that this drug combination may further harness the potential of CRLX101-mediated modulation of HIF-1α expression.
In summary, phase 1/2a data presented here demonstrate encouraging safety, pharmacokinetics, and efficacy results in patients treated with CRLX101, setting the stage for multi-national clinical development of CRLX101 across several tumor types that is now underway. Specifically, promising anti-tumor activity in NSCLC patients led to a randomized phase 2 trial evaluating CRLX101 in 2 nd /3 rd line treatment for patients with advanced, treatment-refractory NSCLC (www.clinicaltrials.gov identifier NCT01380769). Additional phase 1b and phase 2 clinical trials of CRLX101 as a single-agent and in combination are currently underway in other cancers including small-cell lung cancer, gastric cancer, renal cell carcinoma (in combination with bevacizumab), and ovarian cancer.
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